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This document relates to (a) a tool steel containing 
C: 0.2 to 2.5 %, Si: 0.1 to 2.0 %, Mn- 0.4 to 3.0 %, Cr" 1.0 to 20.0 %, 
Mo: o.l to 3.0 %, N: 0.01 to 0.3 %, one or more of S: 0.04 to 0.4 %, 
Te: 0.03 to 0.3 % and Se: 0.01 to 0.4 % as one or more 
free-machining components, one or more rare-earth elements: 
0.005 to 0.60 %, and the balance' substantially Fe and inevitable 
impurities. This document also relates to (b) a tool steel 
containing C: 0.2 to 2.5 %, Si: o.l to 2.0 %, Mn* 0.4 to 3.0 %, Cr-" 
1.0 to 20.0 %, Mo: o.l to 3.0 %, N- 0.01 to 0.3 %, Ni; 0.3 to 4.0 %, 
one or more of S: 0.04 to 0.4 %, Te- 0.03 to 0.3 % and Se: 0.01 to 
0.4 % as one or more free -machining components, one or more 
rare-earth elements: 0.005 to 0.60 %, and the balance: 
substantially Fe and inevitable impurities; (c) a tool steel 
containing C: 0.2 to 2.5 %, Si: o.l to 2.0 %, Mn: 0.4 to 3.0 %, Cr: 
1.0 to 20.0 %, Mo: o.l to 3.0 %, N: 0.01 to 0.3 %, V: 0.05 to 3.0 %, 
Al: 0.3 to 1.5 %, Nb: 0.1 to 3.0 %, Zr- 0.05 to 3.0 %, Ti: 0.05 to 
3.0 %, B: 0.001 to 0.050 %, one or more of S: 0.04 to 0.4 %, Te-" 
0.03 to 0.3 % and Se: 0.01 to 0.4 % as one or more free -machining 
components, one or more rare-earth elements: 0.005 to 0.60 %, 
and the balance: substantially Fe and inevitable impurities; and 
(d) a tool steel containing C: 0.2 to 2.5 %, Si: o.l to 2.0 %, Mn: 0.4 
to 3.0 %, Cr: i.o to 20.0 %, Mo: o.l to 3.0 %, N: 0.01 to 0.3 %, Ni; 
0.3 to 4.0 %, V: 0.05 to 3.0 %, Al: 0.3 to 1.5 %, Nb: 0.1 to 3.0 %, Zr: 



0.05 to 3.0 %, Ti: 0.05 to 3.0 %, B: 0.001 to 0.050 %, one or more 
of S: 0.04 to 0.4 %, Te- 0.03 to 0.3 % and Se: 0.01 to 0.4 % as one 
or more free -machining components, one or more rare-earth 
elements-" 0.005 to 0.60 %, and the balance* substantially Fe and 
inevitable impurities. 
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1 C0-2~2.5% % Si0.1~2.0%, N4n0.4~3.0% 
Crl.0~20.0%^ Mo0.1~3.0% % N0-01— 0.3% fc 
ft Mf&ft fc L TS0.04~0.4% i Te0.03~0.3%, 
Se0.01~0.4%<7> im£fci±2miH±t, J 6 K 5 

0.005~0.60%#W U a^^HS^^FefeJ: V 

2 C0.2~2,5% % Si0.1~2.0%* Mn0.4~3.0% 
Crl.0~20.0%, MoO.1-3.0%, N0.01~0.3% 10 
Ni0.3~4.0% fc ft BiJfifcfl" fc L TS0.04~0.4% t 
Te0.03-*-0-3%^ Se0.01 ~0.4%<7> 1 M £ fc 2 M 

$t>iz$i±mjm0> ia*fc«2«ji(±^-& 

£hfi-C0.005~0.60%^U Hsfc^HHWKFe 
J: tf^aW^lftW** & * SXMfHo 15 

3 C0.2~2£%> Si0.1~2.0%* N4n0.4~3.0% 
Crl.0~2O.0%* Mo0.1~3.0%, N0.01~0.3%fc 
V0.05~3.0%* A10.3~1.5%> NbO.l 3.0%* 
Zr0.05~3.0%* Ti0.05~3.0%> B0.001~0.050% 
0>f*l'P% < fc t> 2«J^±«)7n^*#*, *tf>£3f 20 
ft#0.1~6.0%-C* ftHOBic^fc LTS0.04~0.49fS 
tTe0.03~0^%> Se0.01~0.4%<7> 1 «£fcfci 2 
$fc, ^6tw#iJa7C3R<7)l@*fctt2«JilJl« 

^H-fi-eo.oo5~o.6o%^:firu §§sfc#iswWK 

4 C0.2~2.5%> Si0.1~2.0%* Mn0.4~3.0% 



Crl.0~20.0% % Mo0.1~3.0%> N0.01~0.3%, 
Ni0.3— 4.0% fc* V0.05~3.0%> A10.3~1.5%* 
Nb0.1~3.0%* Zr0.05~3.0%* Ti0.05~3.0% % 
B0.001~0.050%CDW> 'P>£ < fc 4> 2 SiiJXCDTC 
3?f£#*> -fc®-£tf-:&;&*0.1~6.0%Ts ftBlJj&fr 
fcLTSO.04~0.4%fc* Te0.03~0.3%* SeO.01~ 

o.4%©ia*t«2ii:, %i±m7tm<» im* 

fctt 2«J^±^^-tt-a-C0.005~0.60%#^L, 
«H«C40~47ga(75^ISSTffiffl * *l & 
5£Kt?L UiftglJfifcfrCDS* Te* Seiiit^ 

&x#mhj:*k -t««[gytt^±nitc:^±3-a-*fc 

5 -«i-TiWaf«S14*5fe# L fcftBiJteXJMH-efc 4o 
Oi-5a«O^MXm»fcLT«t>fc=fcl9, «t»« 

L fc^3«^att«Jnx« i * -5 i 

fc**Tt ■SftBOte^V^- K>«fc LTtbtoT 
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s, Te> seiz$ i ±m7tm : £fikmi&m-t?>z t\z 

Li'fl^n^i^fc^, ^3JttH H C40~47O4' 

C0.2~2.59fr. Si0.l~2.09fr. MnO.4~3.0S6, 
Q-l.0~20.09fr. Mo0.l~3.09fr, N0.01~0.396£ 
&#j£#kU mmftt LTSO.04~0.496k, 
Te0.03~0.396, Se0.01~0.496a> 1 ft* fcti 2ft 

ffiT-0.005~0.6096^WL> a&**%ftttK:Fe 
if <fc lf^l7IMW> * *? , #*K: <* 9 Ni0.3 
~4.096£^*, *fctt/**J:ir, V0.05~3.09fr, 
A10.3~l.596-. Nb0.l~3.09fr. Zr0.05 ~ 3.0 96, 
Ti0.05~3.096, B0.001~0.05096wft, < k 

*> 2 mm±o)7tm r a? 2 ffijy±o£ff fi 
#o.i~6.o96t* ixi9). 

*#SWK:fe*t£#±JB7GfSf kte, La> 
Ce, Nd, Sc, Y, Sm*s J: -£-<*>ffe0>#±JBjc . 
^COw k Jli, 

C : 0.2~2.596 

Cli, Cr, Mo, W, V, Nb%fo>8tit®l& < 
fiJwc£kif$£LT, «^&£&<b4$j£±/£U X 
Hk LTWS:B*«tt«>WJ:K*L^j»*j6** 
9, *fc&Jfe*K@«LTm®Wg;iF*fWi:L 
tb&1ztt>\z&m*!&.ft7tm'e*>&e L*U 0.2 
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2.5**18*. *«m<b*#*tmu ^^k-L®c<b 

<b*<£L' SWT2.596WTi;:P&5g L fc. 
Si : 0.1~2.096 

j£#7GfliT* 5o * fe2OO~3OOT:0>&KffilttTtt 
<bffifitte*S«)SSft*^*So L*L2.096£jg 
ASt iSfte*i4o^-f bir J: S£JHiB*<D-h#iS»tt 
BUttroiST**^ C £tf>-?2.096JUTK:&Bj£ L fc. 
'5 0.196 , *WTWt£n&Oflrte*»4:: fc 

Mn : 0.4~2.096 

0 sitmmtz&tmmt Lxmaztiztxiz^ 

Mnit S bR&LMx&£l&i&LWinmJpl±lz±^ 
l:lF4Ut^5, 0.496i*:iffitf>^WTteMnSa>^ 
J**«3fe^fc!7'ar*3n-f *«o> S*«FefcSlCLffi 
IBAWFsS *a>T«MS JIT fc0^9«**i6fr 

5 ^T*>4<> 

*fcMntt*- — h tSfX£ffcU -r;ujr 

2.096 £ w z. x mm-t £ k >p 7- v -y- -i b 

**m8Qvi&TLxmm*-xr±'i h&wmm 
0 u m*&<m<r>^$m&ii i $L : fz. jdx 
mit&ii*m^<D-emmt>'£ik$-&z<»x'2.o% 

&LT\zm.JZLtz. 
Cr : 1.0~20.096 

T*5 0 iOftfl^tt-JBttSUKt^fe-Cttftfdfo 
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r> ^Cr#WMt±1.0~20.0%^$gfflt; 
Mo : 0.1-3.0% 

Mote c t l rmm^Mtcm *> * c * &±m 6 c 

MoJjfcfrfgfflteO.1 S.Q%\zm& L fc 0 . 
N : 0.01—0.3% 

NteCiPWc:, Cr, Mo, V, Nb^iTCOTC 

M>$Le>mttb&5±izmL^%)%:&&z 0 ^o#t£ 
tto.oi%^T-te±&B#|it^b#i<^ £ * 9 , ± 

U Htt^^b$-arSOT0.3%J^T^I®^Lfc. 
>5r*5, 0.02%J^±^N^j3sjDt-n^ #K|BHffia< 
f#6*i?>a)T0.02~0.3%CO^H*<j« : * L 
S : 0.05-0.3%, Te : 0.03-0.3%, Se : 0.01- 
0.4%, %i±m7tm • 0.005-0.60% 

S, Te, Setif;±®7imK&ftmtt*l$,frk 
L XM&*£7tm-?!&-f S t Te * It/ is J: U?Se 

u am\zmLr&&mzMwzixz a — #Te 

*r-U-)--< K, @ig{£Mn(S> Te) 

K@*g#Mn(S, Se) 
:«Mn(S> Te) ^Mn(S, 
Se) 0^^te^±Segib^JJ: »3iJl^^te<> 
L^t^b^fiS^^^^-A^t^fctotc:, 4 

Mnsuj; Y) t>m^cD?mtfa>mmnn:tp-et>m 
bi\z< <, nmM*>z<<Ht$mK%z<D&-eft. 
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m*±-c-$>ztz&, mmaumz&vuzM: <# 
^n^^LT, s, Te, set$;±m7tmzm 

■&ffiSaltzm&lZii^ ^riDS^^b^l^MnCS, 

Te) w>*mmzm^M t%z>tz&^ 

10 J^/jfcSft-f, 23£±o>1&&tti:<0\z < 

* fcteBiJfcfeKtf LTfc: co^teMnSco J: ? 
J5 +£Mk\z]i£V1zho)* QteZfrizttf-temfimbtl 

X, S0.05-0.3%, Te0.03-0.3%Se0.01— 0.4% 

<?> i ffi t tzi± 2mM± ttst> \z$t±M7tmcD i m 

20 £ fcte 2SJiU:££-if-ST-0.005 -0.60%-£^r-f 

Ni : 0.3-4.0% 
Nite, ^AttO)|R]±^M**fcmifflfb»w ck 

25 «0.30%*j«CD#Wete#(c>n^ «4.0%£ 

^b^EJ&**iIf# L -cmm it Z ■*£&<?>-(!■ 

Nio>ttmto3~-4.o%e>mm\zmm l tc Q 

V : 0.05-3.0% 
10 VHiStfOC, NtM^Lt*?&C«<L!!i^ 
migL^ <^MCS^fb#9££/ijcU iS*0«ttcD 
l^±*r±t<^L, *»o^j|ffe*^^bS^S 

6 V « fca&jfr C ^ @»f S to tcfll $ (ST £ £ 
r5 C, L*»fcNb, Zr, TifcO>BS^63.0%i& 3 ^. 
T^*-r5tg^MCS^b^J*^fi!cL, ttlN 

te^>fii*oteT£^i: So fl&mo5%*?ffir«u 

sifDcf m&im*%ib-t z vx-mmmm * o.os~ 

3.0%^|S^Lfe, 
0 Al : 0.3-1.5% 

AlttNfc»^LTAl-NH«fl:*fl5tK SB* 

SU€fe*o, WK<ttt«lFL <l«J±;*tf5„ 0.3 
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<D[p]±^Mto-f 1.5% £ Z*.Z>k &m*T-<Dmit 

flit/fa* £ l; «1 3 tf £ £ ®-*-<Z> Tl .5% K 
Lfco 

Nb : 0.1-3.0% 

-TSfcAOl^ *g!jg*£<.HiEES§, &Att<£>KU flu 
^t££=tL <8*<b3-tt ******* 2>o 
s t ±mm.Q% * -ire * * o 

Zr : 0.05-3.0% 

L0.05%*r^-e«^ffl8s»n l tj&/3c3 ftfc#±3S 

«Efb*J-*>Mn(S, Te) ^MnCSx Se) O^Sktw 
li+ftZh&iP&m-CZ-r* £ti3.0%*ZA.Zk 

mti £ g i # & z -to-emmm £ o.os~3.o% k 

Ti : 0.05~3.0% 
Titt»»t?«>3ilftBM*****0, La»fcCa< 

SaJSE*€t££ffl_h2?tf£o 



S 

«Jfc»<. L*»LO.05?g*»-ettw(7)«Ftt**L 
<|g»?^s:t«f, Cfc0>H«**=>3.o 

5 3e-fbS**O)-C«J)Dl6H*0^5-3.0S6lc|R3eL 

B : 0.001-0.050% 

io **** hijsstft^^^fk^tfTm^ffliw 

LT«ttw*fl;*Rih-r ******* So ±E«* 
**»IC**3 < t ^0.001 

25 < &fb^5OT?0.050%WTK:MLfco wit 6 
Nb, Zrx Ti, Bttttfftttfl>a»l3#Sfcl=:flFffl 

#t?#-f> 6.0% £ r ^.3t^ScoWet±^flt£ 

•So S£"^T :fl6 4 7c3f <Dj&flP$Sfflte 2 ffttLha 
25 ayra^ffT0.1~6.0%fclRj£Lfc« 

€». 

mm 

30 w<D|^Nal~llf±*^9|-t?*>"9x Nal2~13&± 
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mm*. 


¥ /£ # (wt%) 


C 


Si 


Un 


S 


Ni 


Cr 


Uo 


V 


Te 


Se 


U 


i 


91 MM 


0.40 


0.57 


0.60 


0.11 


— 


2.10 


0.43 


— 


0. 13 


— 


— 


2 




0.43 


0.43 


0.62 


0. 17 


0. 63 


2.30 


0.31 


— 


— 


— 


0.40 


3 




0.41 


0.58 


0.61 


0. 10 


— 


2.11 


0.42 




0. 14 


— 


0.54 


4 




0.45 


0.42 


1.25 


0. 15 


■ — 


2.03 


2.44 


0. 44 


— 


0. 10 


0.20 


5 




0.29 


0.25 


0.43 


0. 05 


0.36 


1.09 


0. 14 


0.11 


0. 032 


— 


0.18 


6 




2.20 


1.09 


2.50 


0.21 


1.13 


11.20 


0.83 


0.43 


0.22 


— 


0.23 


7 


®4fSI8M 


0.38 


0.53 


0.58 


0.13 


0.33 


2.30 


0.34 




0.11 




0.23 


8 




0.42 


0.44 


0.61 


0.16 


0.65 


2.32 


0.30 


2.60 




0. 13 


0.18 


9 


SR4S818M 


1.48 


0.41 


0.62 


0.12 


0.40 


2.00 


0.29 


0. 15 


0.07 


0.07 


0.19 


10 




0.60 


0.32 


0.60 


0. 12 


3.25 


17.50 


0.29 


0. 13 


0.11 




0.32 


11 




0.40 


0.45 


0.62 


0. 10 


1.20 


2.16 


0.28 


0. 13 


0. 10 




0.30 




























12 




0.34 


0.23 


1.06 


0.11 


0.05 


2.24 


0.40 


0.01 








13 


AISI P20 


0.35 


0. 51 


0.43 


0.02 


0.12 


1.25 


0.40 
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KttNd 


Yb 3* fi£ # (wt%) 


Ce 


Nd 


B 


Ai 


N 


Nb 


Zr 


Ti 


1 


n i mmm 


0.35 


— 


— 


— 


0.13 


— 


— 


— 


2 




— 


— 


— 


— 


0.12 


— 


— 


— 


3 




— 


0.02 


0.01 


0.70 


0.03 


— 


1.85 


0. 15 


4 


m 3 gsmm 


0.10 


— 


— 


— 


0.08 


— 


— 


— 


5 




— 


— 


— 


— 


0.14 


— 


— 


— 


6 


m4mmm 


— 


— 


— 


1.50 


0.01 


— 


— 


— 


7 




0. 10 


0.02 


— 


— 


0.13 


0. 13 


— 


0.30 


8 




0.12 




0.01 




0.12 


0.35 






9 


SB 4 36188 


0. 10 






0.41 


0.03 


2.15 


0.30 


0. 15 


10 




0.05 


0. 14 


0.03 


0.37 


0.03 




0.54 




11 


m4mwm 




0.14 




1.49 


0.15 






0.60 






















12 




















13 


AISI P20 



















IWNa 


(HRC) 


(k»f •m/ca) 


1 




44.7 


4.0 


2 


mz§mm 


44.3 


4.3 


3 




44.9 


4.0 


4 




44.5 


4.5 


5 


m4mww 


44.8 


3.8 


6 




45.5 


3.0 


7 


mi mm 


43.8 


4.2 


8 


m4mim 


45.1 


4.2 


9 


m 4mim 


44.3 


3.0 


10 




44.5 


3.4 


ii augp* 


45.0 


4.1 



25 





MS 
(HRC) 


(kjf'm/on) 


12 &tam 


44.7 


1.8 


13 AISI P20 


44.5 


2.2 



780*0 x lHrft#-*620*C x lHr x 

30 

2^-62o~65o°CT?fiii mmm 

mXM&it^ lOOO^C, 9STCU 900 

m 2 ®i**§wiMRv&tamo>miMto0>&& 
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13 

Tab»K &i&mzjL<>)&*m~mZ (H.C43.1-- 
45.5) {; L timSZti i SKH9K 5 m <f> X H/ - h 

<90.067i«»/rev-C*So #&HiSittt£3fcfl!i:ifc« 



14 

20 83 (Nal2), b 1**3599*1 (NalO) -C*4 0 £2 



110 
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